The diagnosis of cancer carries a large burden not only on the patient but on their family as well. In this study we specifically examine the effect of a diagnosis of breast cancer on patients' adolescent daughters and the mechanisms used in coping with this stress. We hope that the findings from this study will allow medical practitioners to understand and learn how to assist with the psychosocial and emotional needs of these adolescent daughters so that they may develop optimal coping mechanisms.
Introduction
The continuum of cancer care includes management of distress and the burden of cancer diagnosis on the patient and their family, including the children. The stress of parental cancer [1, 2] and maternal breast cancer specifically has been shown to increase the risk for developing anxiety and depression in adolescents, yet little attention has been paid to their coping needs [3] . Evaluating these skills is a way to build algorithms to help develop a healthy lifestyle and defense mechanisms.
Coping is defined as the voluntary or "conscious volitional effort to regulate emotion, cognition, behavior, physiology, and the environment in response to stressful events or circumstances" [4] . Recently clinicians and researchers claim that coping with cancer affects the patients' mental health as well as their children's. Moreover, a growing number of studies examined the psychological functioning of children whose parents are diagnosed with cancer. Numerous studies reveal that adolescent daughters seemed more at risk than sons for the elevated stress symptoms associated with emotional and behavioral problems 1 to 5 years after the parent's cancer diagnosis. Additionally, ill parents whose mental health worsened were more likely to report on problems in their adolescent offspring.
The adolescent's choice of coping strategies used in response to stressful life events can determine whether the adolescent becomes distressed or adjusts to the stressors. Stressors are defined as "environmental events or chronic conditions that threaten the physical and/or psychological health or well-being of individuals of a particular age in a particular society" [5] . Most models of stress and coping have been developed for adults, and applied to research with children and adolescents. Studies have broadly identified adolescents' responses to stress as either internalizing (withdrawal, anxiety, depression) or externalizing (problems) behaviors. Voluntary coping strategies include problem-solving strategies, acceptance and wishful thinking as examples of the primary, secondary and tertiary dimensions of coping. Involuntary coping responses are identified along engagement and disengagement dimensions and include intrusive thoughts and cognitive interference. More recent studies however, suggest that adolescent coping involves a much broader conceptualization that includes voluntary and controlled efforts to engage with the stressor [4] . This can range from disengagement, such as avoidance, denial, and wishful thinking; primary control coping methods using problem-solving, emotional expression, and emotional regulation, or secondary control coping methods including acceptance, cognitive restructuring, distraction, and positive thinking. These coping dimensions can act as buffers between uncontrollable stressors and poor health outcomes [6, 7] . Additionally, family functioning and the maternaladolescent relationship can impact both stress responses and coping. An adolescents' ability to cope with new and stressful events is enhanced when there is a secure base relationship with his or her mother from which to explore and navigate life. Maternal depression and poor family functioning have been linked to increased behavioral problems in adolescents whose parents have cancer [8] . While maternal breast cancer is an uncontrollable stressor for adolescent daughters and is associated with high levels of anxiety and depression, little is known about the particular coping mechanisms used by the daughters. The purpose of this study was to determine the coping strategies used by adolescent daughters in response to the stress of their mothers' breast cancer.
Subjects and Methods
This study design was a cross sectional correlational analysis of mothers and adolescent daughters within the first year of early maternal breast cancer diagnosis. The inclusion criteria included mothers with newly diagnosed, localized breast cancer (Stage I or II) who were either undergoing or completed their treatment and were no more than one year away from their diagnosis; and their adolescent daughters between the ages of 13 and 19. In families where more than one adolescent daughter wanted to participate, all were included. Exclusion criteria included women with other chronic illnesses, and adolescents with disabilities and chronic illnesses, all factors that could confound the analysis.
The mothers who were interested were approached first and provided an email address or telephone number for the researcher to contact their daughters to inquire about their interest in participating.This step provided the adolescent daughters with an opportunity to consider their participation in the study without the added pressure of their mother possibly influencing them. All interviews were conducted in person by the qualified nurse interviewer. Previous research with the breast cancer population has uncovered the importance of the time period from diagnosis through treatment as a critical period of adjustment to the disease by the mothers and their children. Studies with adolescents have emphasized the need to limit research on coping to a particular stressor as each stressor may bring about differences in responses and strategies used [4, 5] . This study was approved by the Institutional Review Board of New York University Langone Medical Center, the NYU protocol number 08-072, the study was registered with clinicaltrials.gov NCT 009330088. All records were kept in locked de-identified files.
Data Collection and Analysis
The mothers completed one demographic data collection and their subjective assessment about how their daughters were coping with the maternal breast cancer diagnosis. The daughters completed the following three questionnaires:
The Youth Risk Behavior Screening Scale (YRBSS) [9] is a selfreport scale that measures adolescents' views of their functioning over the past 6 months, rated on a 3-point scale from not true to very or often true. It has been used across studies with adolescents to identify those that have adjusted (low stress response), or present with distress (high stress response) in response to a stressor. Data analysis focused on describing the stress responses that were exhibited.
The Responses to Stress Questionnaire (RSQ) [6] contains 2 sections, with the second section measuring the coping strategies used by adolescents. It consists of 57 items that represent a range of voluntary coping strategies and involuntary responses. Items are rated on a scale from 1 to 4 that indicates the degree to which or frequency with which each strategy was performed by the individual (from "not at all" to "a lot") in response to their mothers' breast cancer diagnosis and treatments. Items for the voluntary coping scales were selected to represent both cognitive and behavioral responses, and items for the involuntary response scales were selected to capture cognitive, behavioral, emotional, and physiological responses. The data from this questionnaire described the types of coping strategies that the adolescent daughters used in response to the stressor of their mother's breast cancer.
The Inventory of Parent and Peer Attachment (IPPA) [10] is a 25-item self-report questionnaire with a five-point ordinal scale that assesses adolescents' perceptions of both the positive and negative affective and cognitive dimensions of their relationships with their parents.
Results
Seventeen mothers and their 19 adolescent daughters, recruited from New York University Cancer Center and Bellevue Cancer Center, comprised the cohort. The subjects, 19 adolescent girls, ranged from 13-19 years of age, with a mean age of 16 years. Mothers' ages ranged from 41-62 with a mean age of 47 years.
The subjects' racial backgrounds included 10 Caucasian, 5 Hispanic, and 4 African American adolescent girls and their mothers. Three adolescents were in middle school, 14 were in high school, and 2 were in college. Three of the mothers had a grade school education, 4 had a high school education, 7 had a college education, and 3 had completed graduate education. Two pairs of sisters were included in the sample.
The adolescent daughters reported using a range of coping strategies identified in the RSQ that represented both voluntary and involuntary coping strategies (Table 1) . These included Primary control engagement coping (problem-solving, emotional regulation and expression); Secondary engagement coping (distraction, positive thinking, cognitive restructuring, acceptance); Disengagement coping (avoidance, denial, wishful thinking); Involuntary engagement (emotional arousal, physiological arousal, impulsive action, intrusive thoughts, rumination); and Involuntary disengagement (emotional numbing, involuntary avoidance, cognitive interference, inaction). The use of secondary engagement strategies ranging from distraction, positive thinking, cognitive restructuring to acceptance were reported as being utilized the most across all subjects. When the individual coping strategies used by each subject were examined by age, the three youngest adolescent girls (< 15 years of age) reported using the secondary engagement strategies less often and the disengagement coping strategies more often than those fifteen and over.
The adolescent girls reported their response to stress on the YRBSS in terms of the presence of anxiety, depression, and problem behaviors ( Table 2) . While all of the daughters reported feeling "shocked and upset" in hearing the diagnosis, their responses on the YRBSS were well outside the clinical range and indicated positive overall adjustment to their lives as adolescents. A content analysis of the open-ended questions on both the RSQ and YRBSS indicated that the adolescent daughters reported helping out with more household tasks like cleaning and cooking (Table 3) . Many had to look after their younger siblings, and some reported having to delay or quit college.When probed further about these responses all of the participants stated that they gladly engaged in these increased tasks-"anything to help out their mothers". The adolescent daughters indicated that their coping mechanisms included open communication within the family and just spending time talking with their mothers; being positive and calm around their mothers; and, just "hanging out" (watching television and listening to music) more with their mothers.Many prayed that their mothers would get better. Several identified a teacher or other adult with whom they could confide. They also liked hanging out with friends when they could, with the three younger daughters (<15 years) enjoying the routines of school and their activities.
The mother-daughter relationship as measured by the IPPA indicated that all adolescent girls reported a positive relationship with their mothers overall. While they responded that their mothers respected them and did a good job as a mother, half of the adolescent daughters also noted that their mothers did not always know when the daughters were upset or dealing with an issue. They did not always tell their mothers about their problems or troubles, even when they felt they needed to. The mothers all stated that they felt their daughters were reacting to their breast cancer diagnosis with increased anxiety. Some of the daughters reportedly presented with decreased school performance, while others seemed quieter to their mothers.
Discussion
The study findings indicated a broad range of coping strategies used by the adolescent daughters that included problem-solving strategies, acceptance and wishful thinking as examples of the primary, secondary and tertiary dimensions of coping; and involuntary coping responses that at times included intrusive thoughts and cognitive interference. Although the sample size was small, the use of the multidimensional model of adolescent coping with the stress of maternal breast cancer did provide insights into both the model and the strategies used. The model guided the inquiry to look differently at adolescent coping with the RSQ uncovering some unique coping strategies with targeted questions. A 2008 Dutch study examined a sample of 117 daughters [11] whose parents had various types of cancer and used the Child Behavior Checklist (CBLT) and YRBSS internalizing and externalizing scales that identified their internal mental states and problems experienced. While the findings demonstrated that adolescent daughters had higher internalizing problems and clinically elevated scores, there was no indication of what coping strategies contributed to their lack of functioning as a result of their response to parental cancer. In their 2008 study, Edwards et al. also focused on stress responses (using the CBLT, YRBSS and Child Impact of Events Scale) rather than coping strategies used [12] . Although not displayed in our study, many of the children of cancer patients negatively cope with their parent's diagnosis by becoming clinically depressed and anxious and at times turning to substance abuse [13] . In a review of literature on the impact of parental cancer on adolescents [1] , adolescent ways of coping across studies was conceptualized and reported using Lazarus' problem and emotion-focused coping indicating a narrower inquiry into, and view of coping than the current study's multidimensional model. Garcia et al, in a review of the literature on coping during adolescence analyzed 59 articles measuring coping with original data and primarily targeting adolescents [14] . Her review demonstrated that fewer than half included a definition of coping, many in the context of stress responses, and with variations in the models used to guide their inquiry. Her Many studies again used the dichotomy of either problem-or emotionbased coping to describe their results. In light of the increased anxiety and potential for mental health problems experienced by this population, interventions that are target coping strategies are warranted. Clearly more research is needed using a broader conceptualization and measure of coping in adolescence.
The mothers and adolescent daughters that came forward to participate in the study were enthusiastic about the study, and many verbalized a need to both discuss their feelings and contribute to any programs that might target adolescent children when parents were diagnosed with cancer. Some of the mothers similarly wished that their daughters had a forum to communicate their feelings within, as they thought that perhaps they were shielding the mothers from any further worries. In fact this was supported in the data from the IPPA where half of the daughters reported not being able to share their concerns with their mothers when they needed to. Recent evidence has emerged that mothers experiencing breast cancer often are not as aware of their adolescents' and daughters' needs because of their own fatigue and need to focus on their treatments [15] . The changes adolescents report in their lives as a result of their parental cancer contribute to increased anxiety and depression [3] . Yet despite these feelings, this cohort of adolescent daughters in the present study reported overall adjustment possibly related to the specific coping strategies used. In particular, the secondary coping strategies of distraction, positive thinking, cognitive restructuring, and acceptance were reported as being utilized the most across all subjects. Additionally it was clear from the IPPA that the positive mother-daughter relationships were strength in this group of subjects that could have also contributed to their positive adjustment.
The study had originally targeted a sample of 90 adolescent daughters to meet the power requirements for analysis of coping strategies used by stress response category, by age, and by maternal-adolescent relationship. Twenty-eight mothers were first recruited and gave their consent for their daughters' participation; one mother became ineligible because of advanced disease; three moved out of the catchment area; and four had daughters who did not attend the scheduled appointments for data collection despite their consent via telephone.
Conclusions
The study evaluating the mechanisms of coping of adolescents daughters of women with new diagnosis of breast cancer in a sample of multicultural and multilingual women representing urban population of NYC brings important insights in planning distress management for women and their families, in this case their adolescent daughters when faced with new cancer diagnosis. Adolescent daughters whose mothers had breast cancer in this study reported using a broad range of coping strategies that previous research has not identified in this population. While the limitations of the small sample does not allow to generalize all these findings, the study is clearly indicating that more research as well as capitalizing on these coping skills for adolescent daughters in order to manage their and their parents distress to cancer diagnosis. Interventions that target adolescent coping can be developed and tested using this broader view of both stressors experienced and strategies used to deal with maternal breast cancer, and parental cancer in general. The study findings further confirm the strength of positive adolescent-maternal relationships on the adolescent daughters coping with the stress of their mothers' breast cancer. Both mothers and daughters approached in this study welcomed the opportunity to discuss their feelings and engage in this research. The stress and resulting mental health issues that can arise for these daughters warrant further research and a commitment to serve this vulnerable population. Coping with the stress of parental diagnosis and maintaining emotional health is also critical to help the young generation to pay special attention to health habits, health education, prevention strategies and management of risk. The results of this study represent the experience of the investigators and emphasize the importance of providing access to distress management to the families of cancer patients with psychological, social, and emotional support.
